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OcHoOBHbIe HanpaeneHwsa OeaTesIbHOCTKA:

= 3KCMepuMeHTanbHas otpabotka XPMA, OY n ux arperartos,
paboTaloWmnX Ha BLICOKOKMMALIMX N KPUOreHHLIX KOMMAOHEeHTax
TONAMEA B YCNOBUAX, MAKCUMAaNIbHO NPUBAMKEHHBIX K HATYPHBIM;

TENNOBAKYYMHbIE UCMbITAHWA KOCMUYECKUX annaparos B
YCNOBUAX, MAKCUMaNbHO NPUBNMXKEHHBIX K KOCMUYECKAM;

HazemHan oTpaboTka,a Takxe NeTHbIE UCNbITaHus MHOropas3oBbIX
KOCMWYECKWX TPAHCNOPTHBIX CUCTEM;

Hay4HO-uccnegosarensckme paboThl, cBA3aHHbLIe ¢ npobnemamu
AKCMEPUMEHTANLHOW OTPabOTKWN PAKETHO-KOCMUYECKON TEXHUKA
(PKT);

COBEPLUEHCTBOBAHWE HA3EMHOI UCMbITaTeNbHOM Bazbl, HAYYHOrO 1
METOA0NOrMYeckoro obecneyeHns UCNLITAaHWIA, OLLEHKM Ka4ecTRa W
[ocTartoyHocTH oTpaboTkm PKT.

JkcnepumenTansHas 6asa

CreHp, ona nernbraHuin MapLIEBLIX U PA3roHHBLIX CTYNEHEH pakeT-
HocuTenen ¢ KPL.

MakcumansHble rabaputel CTyneHu: eeigoTa 40M, auameTtp 9 m.
Tara Y 1.18-107H. £

KoMnnekc CTeHaoe Ans OrHeBor oTpaboTKu Kijeflelelelililen
BOAOPOAHbLIX XKPA, OY 1 nx arperatos. Mak

2:10° H,4Y - no 5-10° H.
Pacxo

: Y
6.0:10°H, Bakyym oo 1:10° Topp, hoHOBZEIREINAEIsx salis: de)
KONMUYECTBO BKAIDYEHWI aBUrateneil ncesardiie: Henp
paboTa Tepmobapokamepsl A0 9 mecs

YHuBEpcankeHblil KOMMAEKC CTeHa-cTap

Ha aToM cTeHae,3.7-107 H, cymmapHbii pd
10860 kr/c.

Crenpbl Ans oTpaboTk NPAMOTOHHLIX BO3AYILIHO-peakTHBHbIX =
Apurareneid. MaccoBblil pacxoq reHepaTopHoro rasa, o i
copepxawero 21% kncnopoga,coctasnser 100 kr/c, ~~

,u,aaneﬂweé(- 1.2:10° MNa, Temneparypa - 2000 K.

Tepmobapokameps! ANs UCNBITAHWIA KOCMUHECKUX NeTaTenbHbIX
annaparos, BXOM Yucile KpynHorabaputHeIX (CNyTHUKOB,
0 bIX CTaHUWIA 1 Op.).06wwme o6beme! kamep 8300 1 900 v,

rnyﬁuH'a Bakyyma 1:10° Topp,boHoBas Temnepatypa
77-100 K.m;f\eﬂcnsﬂccm CBETOBOrO Mnotoka 3 KBT/Mm?.

Crenp ana oTpaboTku paspeneHns CTyneHeil paker,
MakcumanesHble rabaputhl cTyneHeli: ebicota 30 M,ﬁ;laMGTp 8 m.
Bec cryneneir 100 T. CTeHA OCHALLEH CUCTeMaM1 UMUTALMN
YCKOPEHWA U HeBecoMOocTW (obesselunBaHus).

CTeHabl 415 UCTbITAHWA 3NeKTPOXMMUYECKX npeobpasosarteneii
aHepruu. Paboyne KOMNOHEHTHI - KUCNOPOA 1 BOAOPOM, BbICOKO
CTeneHy YUcToThl. MOLLHOCTE CUCTEM UMUTALMW 3HepronoTpeb-
neHns 40 kBT npu Tokoekix Harpyskax 1800 A.

CreHa ans uenbiTaHWin TENN03aLUUTHBIX Marepuanos. VICTO4YHUKOM
9KOMOrM4eckM YUCTOro rasoBoro NOToka ¢ TemnepaTtypoin 3600 K
1 gaeneHvem 5 Mla cnyxuT razoreHeparop, paboTaoLwmii Ha
XUOKUX KMCNOpoJe W BOAOPOaE.

KpynHenwwii 8 Poccri 3aB04 No NRovsBOACTBY CXKaThIX W
CXWXKEHHbIX rasoB (BOAOPOA, KUCNOPOA) A8 PaKeTHOW TEXHUKM 1
06IJ.|,6I'IpOMI::ILIJJ'IeHHOI'0 Ha3Ha4YeHWAa.

Opyrve HanpaeneHWs OeATenbHOCTH

HUWxnMMaLW nponssoguT Hebkiolwmecs UHOWBUAYANBHEIE
WHranATopPkLI, 3/IEKTPOHarpeeaTeny TpybyaTkie, MHbeKLMOHHEIE
MEAULIMHCKWE Wrbl, CKapU(UKaTopbl-KONbS, METANNU3UPOBaHHYIO
MNEHKY, 3KONOMMHECKN YMCTLIe XBOMHbBIE MPOAYKTbI: BOCK, 3KCTPaKT,
adupHLle Macna,nactel 6anL3aMUYEcKyIo, XNopopUINo-
KapOTMHOBYIO, XMAKue K1cnopog, BOAopo, a30T, aproH.
KoHBepcnoHHkle paspaboTtkn HUAWM B obnactu 3aLmThl

OKpyxatollieli cpefbl,04UCTKN BOAb! U FA30B, yTUAM3aLMK OTXO408B, |
rAyuweHusa wymMa npwu neneimaHdnax XKPO 1 apyrue ncnonb3oBaHbl B |
PasnuyHeIX 0TPacnsx MalMHOCTPOEHUS, METAITYPIUN,
MEIVLIMHCKON 1 XUMUYECKON NPOMbILLAEHHOCTH.




Fned Muxainosny
TaGakor

Magkbli uikexep HAM-229 (1949-1950 rr. ), pupektop HAW-
229 (1956-1963rr.). Tepoit CoumanucTuyeckoro Tpyaa,
naypeaT JIeHWHCKOW NpemMil, kaeanep Tpex opAeHos JleHu-
pAeHa OkTABPLEKOI Pesomouvn, opaeHa TpyaoBoro
| exHuueckux Hayk. Nog ero
MEPBLIE CTEHALI U NPOLLNWX
SpBLIX OTeYecTBEHHbIX pakeT. 3a

anycky HenoBeka B KOCMOC
lopneucrm pr,u.osoro Kpar:Hoch

OB

MXMMMALLI (1963-1975rr.).
| AOKTOP TeXHUHecKX HayK,
JyRoBOro KpacHoro 3ua-
ak Mouyera”. Ero wme-
nocenka HosocTpoika,

Maxapou

Oupekrop HUMXUMMALL ¢ 1988r. JokTop
TexHuiecknx Hayk. [elcTBATENbHBIA YneH
Axanemuy KocMoHasTuKM menwn K.3. Luon-
KOBCKOro, 3acnyXeHHbld OeATeNlb Hayku
Poccun.

Harpaxoex opaeHamu JleHuHa v Tpyno-
soro Kpacworo 3HameHn. BHec Bonbluoi
Bknan B WCNbITaHus ortedecTBeHHbIx XXPA.
Mm pazpaboTada MeTOAONOMNS NPOBEAEHNS
Ha3eMHON 3KCNepUMeHTasbHOW oTpaboTki
KMCNOPOAHO-BOAOPOAHLIX KWOKOCTHLIX pa-
KETHBIX ABUraTenei.

Mo ero pyKoBOACTEOM CO34aHa KpynHeii-
was B EBpone kamepa Ans TEMIoBaKyyMHbIX -
.Méﬁ Tam—m KB,M) K ynndraﬁapumhy KOE:;?
mf.lg
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Gleb Mikhailovitch

Ei- 229 (1948-1950),
9%in 1956-1963. The
bearer of three Lenin
f the Red Banner of
nagement the maiden
en home rockets run.
man launch into spa-
ed Banner of Labour,
that cause. A lot was
f the settlement hold-
ter for common engi-

The chief engine
the director of th
hero of Socialist
Orders, Order of
Labour. Cand.Sc
stands were built
For participation |
ce NIICHIMMASH
and G.Tabakov has
made by him in de
ing a post as a dit
neering in 1965-1

of the'
Honour,

Alexander Alexandrovich
Makarov

The director since 1988. D.Sc.
(Tech.). Awarded Orders of Lenin
and the Red Banner of Labour. The
member of K.E. Tsiolkovskiy Acade-
. my of astronautics. Has honorary
title of Honoured Scientist of Russia.
A.Makarov contributed greatly to
testing home liquid-propellant rock-
et engines. He designed a method-
ology of the ground exploratory
development of oxyagen-hydrogen
liquid rocket engines.
Under his management there is
designed a largest in Europe cham-
ber for thermovacuum testing (KVI) space vehicles.

f the designers of the USLC for the start of
r-vehicle on Baikonur and a manager of
iring.
NICHIMMAS partaclpation in the international projects

nged ymm allowed the‘Insti epjer international
ég e develop-
ofa nT NO STROIKA to
be continued.
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NepBon MCNbITaTensHoM cTadumm MC-101

Y4acTHUKM NEPBOr0 MCNBITAHWA pakeTsl P-1 1 BETEPAHbBI-UCNBITATENN Y

HUUXUMMALL - ronoBHOA  MenbiTa-
TenbHbIA LEHTp POCCUMMCKOro KOCMWUYECKoro
areHTcTBa No  CTeHfoBORW  oTpaboTke
KUOKOCTHBIX PaKeTHbIX OBWraTtenei, asuvra-
TENbHLIX YCTAHOBOK HAa pPasfW4HbLIX KOM-
NOHEHTax TONAWBA, a TAKKE MO WMCNLITAHWAM
KOCMWYECKMX annapatoB B Tepmobapo-
Kamepax B YCNOBWAX MMINTaUWKM KOCMOCA.

18 nekabpsa 1949 ropa Ha wenbiTaTensHOM
creHge Nel cocTtosanoce NEpPBOE OrHeBoe
ucneiTaHue paketsl P-1, cospaHHoN kKoH-

cTpykTopckium Bropo C.MN. Koponeesa. C atoro
cobbITVA Havyanack OEATENLHOCTL WHCTWUTYTA
KaK WCNbITaTenkHoro ueHTpa.

PakeTa-HocuTens H1, AEWraTen KOTOROR MCNbITAHL B
HUMXMMALL

Launcher-vehicle (LV) "N-1", engines of which are tested at
NHCHIMMASH

Ha skcnepvmeHTansHoW Base WMHCTWUTYTA
NPOBEAeHb! WUCNbITAHWA ABUraTenbHbLIX YoTa-
HoBoK BannucTndeckux paker P-2, P-5, P-7, P-9,
P-12, P-14, P-36M, ob6ecneynelwmnx Ha
AOMKHOM YPOBHE ocHOBY obopoHocnocof-
HOCTW CTpaHbl, a Takke pPakeT KOCMWYECKOoro
HasHaueHua “Boctok”, “Bocxop”, “Mpoton”,
“BeHnTt”, cuctembl “IHeprua-BypaH” u MHOrMx
OPYrnx.

Ocoboe MecTo B [eATEeNsHOCTW npen-
NPUATUS 3aHATWN WCMNLITAHWMSA KUCIOPOAHO-
BoaopogHbix KPL 114056, 11457, 114122,
KBO-1 v np., ona oBecnedyeHus otpaboTku
KOTOPLIX CO3AaHO M 3KCNAYaTUpYeTca nepeoe
B CTpaHe, a B HacToAWee Bpemsa M eguHCT-
BeHHOe B Poccuw, nNpombilLNeHHoEe MNpowma-
BOJCTBO XWOKOrO BOAOPOAA MOLWHOCTLIO A0
900 T 8 roa.

B TtepmobBapokamepax BKB600/300 (obbe-
mom 900m*) u KBU (o6bemom 8600m3) otpa-
BoTaHbl Ha Pa3NMuHLIX TENNOBbLIX PeXumMax
MPakTUHeCKn BCE OTEYECTBEHHbIE KOGC-
MWHECKME annaparkl, kopadny n opbuTansHeie
CTaHuuW, OTNpaBNfaeMsle B JalbHUA W
BNUxHUIA KOCMOC. 3a NePUOL IKCAAYaTaLIAM, €
1968 ropa,
otpabotky KA “llyna”, “BeHepa”, “Mapc',
“Bera”, “Monnng", “Meteop”, “‘@g)au” Pﬁ:{

ayra”’, “®oboc”, "Coms' “BeeTok’
rpecc”, “Mpornos”, *

HaT', “Aman”; ckada

nau”, BnoK  cThIKO

(ATIAC); opButanbHel

“Mup”: rpysosoi O'rcéig ony

kopabna “Bypan” u MHOFHB i
Konnektus HHMXV{W wmm ’
CpencTBeHHOe ywaMnoagann Ha'
KocMoapome BallkoHyp YHWBEpPCansHOro
komnnekca crena-crapt (YKCC), ¢ KOTOPOro

BMNEpBble  CTapToBana’  pakera-HoCUTeNb
“OHeprua”" ¢ KOCMMYECKMM _annaparom
“Monioc”,

HUMXUMMALLI BBInONHSET 6OABLLUION oﬁbeM
HaY4YHO-NCCNeN0BaTeNLCKY
obecnevyeHue CDep.ewaan
nporpamMmel  Poccum, B. 4acTW  CO3BaMUA

E
Participants of the_m iden firing {Bs

B WHCTUTYTE YCHELUHO Npowan: -

s e

of the " P-1" rockerénd
esfers byl h maiden Test Sti

Hay4HO-TEXHWYECKOro 3afena Mo CoBepLUgH-
CTBOBaHWW CTEHOOBOW ©Oasel, npegHas-
Ha4eHHoON AnA oTpaboTkK MepCrneKkTUBHLIX
PaKkeT-HOCUTENE U KOCMUHMECKMX annaparos,
WUCCNefoBaHUI MPOLIECCOB, NPOTeKaloWmMX B
arperarax XPO u LY, ynyuyWeHWo 3Konoru-
4ECKOW 0BCTaHOBKWM Ha MCMbLITATENLHBIX CTaH-
LMSX, NCMNONb3YIOWMWX TOKCHUYHLIE KOMIMOHEHTHI
TOnnMea, paspaboTke NepcnekTUBHBLIX CTeH-
A0BLIX CPEACTE M3MEPEHWA W CUCTEM YNpas-
NeHWa ONA UCNbITaHWA PaKETHO-KOCMWYECKON
TEXHWKM.

B Hactosuiee Bpems seaytcs paboThl Mo
pean1aaunn BaxxHeWLwnX NPOEKTOR Mo Temam
MKC “Anbda”, “Pycek” (“Cotos-2"), “Pukwa’,
“TpoTox M, “®perat”, “Aman’ u opyrum.

B pamkax peanmsaumu MexayHapoaHbIx
KOCMMYECKMX NPOrpamMm M BHELUHETOProBLIX
COrnalleHnit - MHCTUTYT COprnquaeT ()
cdupmamu CLUA, DpaHumu, Knraﬂhkj

HaKonneHHbm OMBIT._ |
NpogeccuoHanbHbA

" YHHKaJTbHaﬂ uensITa

o —— e




NIHCHIMMASH

NIICHIMMASH (The Scientific Re-
search Institute of Chemical Machine
Building) is a headquarters test center of
the Russian Space Agency (RSA) on the
stand development of liquid rocket
engines (LREs), propulsion systems
(PSs) using different propellant compo-
nents as well as on testing the space
vehicles in thermovacuum chambers
(TVCs) under simulated space condi-
tions.

On December 8, 1947 on test stand
No.1 there was run the maiden firing test
of the rocket P-1 designed by the
S.Koroliev Design Bureau. Since that
date the activity of the Institute as a
TEST CENTER has been stemming.

On the experimental base of the
Institute has been conducted testing the

propulsion systems of ballistic missiles:
R-2, R-5, R-7, R-9,R-12, R-14, R-36M

having ensured our country, defensive
capability on due level as well as space
rockets: VOSTOK, VOSKHOD, PROTON,

ZENIT, ENERGIA-BURAN-system an
many others. A
Among many activities of
the special one was taken u

the oxygen-hydrogen rocket engines:

11D56, 11D57, 11D122, KVD
ers for the development o
designed and has been
maiden in the coun
kind now in Russia)
works of up to 900 t per.
In the VKB00/300 t
chambers of 900m* volum
uum test chember of |
are developed in various
practically all the home spat
spaceships and orbital statio
into deep and near space
tion period since 1968
successfully have been de elc
space vehicles: LU
VEGA, MOLNIYA,
RADUGA, PHOBOS,
PROGRESS, PHOGNOZ
GAT, GRANAT, YAMAL; the space
CRECHET and ORLAN the AP
SOYUZ docking uni
MIR orbnal statj ;

3

OK "BypaH” Ha CTARTOBOW NOINLIMIKA
BURAM spaceship in the launch position

~ allow the mutualﬁ}‘ beneficial coopera-
P?mon in th v

tem of the BURAN orbital spacecraft and
a lot of others. .
The body of NIICHIMM
ed directly in creation of
Stand and Launch Com
Baikonur space port, for t
the ENERGIA launchei
a POLE space vehicle was
NIICHIMMASH are executing
body of research activities for
ing the FEDEHAL SPACE PROG

: participat-

nd base designed
nt of promising launc
d spacecraft; stud

20:an8 PH ‘SHeprus”, ucnwTaHube B
T, =

Within the e‘mmework of the re§|1zatf0n
of the international spa ograms and
foreign trade agreem - flnstltute
.:cooperates imth firm. of USA Fnance,
 China, India.

The amassed ex@%nence hiéh skill of
personnel, the unigue test stand base

Id of the designiand per-
:c:{es of the rocket-space
e ensured for the welfare =

W
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KpynHenwan COED&MEH d | i S e,
Hasl paKeTa-HOCUTEls

“JHEprua”, MCNLITAHWA W -
3anyeK KoTopoi .
NpoBeaeHbl paGOTHIKaMM T
WHETUTYTA

The largst date LV

Energia nhose test and — "
are conducted by insti- s T
tute personal. - e =
CTeHa ong uccnefoBaHus akycTuHeckuy: soaneicTeni npu crapte OK "Bypan”
Stand for the observation of acoustical effects during BURAN start



Test station 101
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MUCIIBITATEABHAS CTAHLIMSI MC-101 ‘

HHHXMMMAITL

Mepeas MCNbITATENEHAR CTAHLWSA
HHUHXMMMALLL 19481,

The maiden Test Station of NIICHIM-

MASH, 1948

MC-101 cerogHs
Test station 101 to date

MNpegHasHadyeHa ONna QrHeBbiX WCMLITaHMA
OBuUratenbHbiX ycrtaHosok (AY) cTyneHenr
BanIMCTUYECcKux pakeT, pakeT-HocUTenei
(PH) taroit gpo 250 T (cteng 1A), a Takxe
nBUraTensHelX YCTAHOBOK KOCMWYECKUX an-
napatoe (KA) Taroil go 2 1 (cteng 1B), Ha
BbICOKOKWIMALLMX KOMNOHEHTax Tonavea tina
HOMI 1 AT.

C 1949 no 1999 r. Ha MC-101 npownwn
cTeHaoByto oTpaboTky | 1 Il crynenn ¢ XKPO
No4YTH BCEX BanIUCTUYECKUX pakeT Ha3eM-
HOro baswupoBanua: P-1, P-2 (FpaBHbii KOH-
ctpyktop C.ll.Kopones); P-12,P-14, P-16
(FnaBHblin KOHCTPYKTOP M.K.9Hrens) - ©an-
JINCTUYECKME pPakeTbl Mopckoro 6asupo-
BaHua 4K75 n 3M37 (FnaeHblil KOHCTPYKTOP
B.MM.Makeeg), a Takke pBuratencHble ycra-
HOBKWM KOCMWMYECKMX annapaTtoB v CTaHuUMi
"JlyHa-16", "Anmaz”, "Mpupoga", "Mapc”,
"®oboc”, "Apakc”, ®I'b mexayHapogHo
KOCMWYECKOW cTadumm "Ansda’,

MepeLle MCNBITaHWA BANNUCTMMECKOR pakeTsl P-1 Ha MC-1 HUMXMMMALLL 18 nexabpsa 1949r.
First test of the ballistic missile " R-1" at test station 101 of NIICHIMMASH, December 18,1949

Designed for firing tests of propulsion sys-
tems of ballistic rocket stages,launcher-vehicles
of up to' 250t thrust (stand No.1A) as well as the
propulsion systems of space vehicles of up to 2t
thrust (stand No.1B) using high-temperature
propellant components such as UDMH and AT
(nitrogen tetroxide).

Since 1949 up to now the test station has
been used for development of LOX-LH2-pow-
ered stages | and Il of almost all ground-based
ballistic missiles: R-1, R-2 (Chief designer is
S.P.Koroliev); R-12, R-14,R-16,(Chief designer
is M.K.Jangel) sea-based ballistic missiles 4K75
and 3M37 (Chief designer is V.P.Makeev) as
well as propulsion systems of space vehicles
and stations: LUNA-16, ALMAZ, PRIRODA,
MARS, PHOBOS, ARAX, the function cargo unit
of ALPHA international space station.

Meneitanus Baoka "3apa” MexnyHapooHon
KOCMMMECKOW cTadumy “Anbda” Ha MC-101
HIANXMMMALL

Tests of ZARJA unit of the ALPHA internation-
al space station at test station 101 of NICHIM-
MASH




m/Y. UCIHIBITATEABHASI CTAHLIST MC-102 ‘

Test station 102

HHUHMXHMMMALLL

BTO_pE;HCTWﬂHh H1, wensiradsan
wa credne MC-102 (1964-1974 )

Tpetea cTyneds H1, neneiradyan
Ha cTeHae MC-102 (1964-1974 1)

Crapr PH “[poTon”, Grapr Hi
WCTBITEHHOM Ha GTBH,&E G-
102/{1964-1966rr)

OTON aunching

Third stage of H-1 launching vehicle tested

Start of N-1 launching vehicle
at Test Stand 102 in 1864-1974

Second stage of N-1 launching vehi-
cle tested at Test Stand 102

PaCXOLHbIX
eii PH memncdepamn u
MUKK paﬁoqu npoueccoe

PUMEHTANbHLIE YCTAHOBKWM  ONA
MROLLECCOB Tenno- U MaccoobmeHa,
, pacmeina v T.a. B Hakax PH na mo-
SKMAKOCTAX W PEanbHBIX KOMAOHEHTAaX

Hae MC-102 oTpaboTadbl CTYNeHn
~HocuTena P-7 (“Boctok”) € pasroH-
mokami “E”, “1", “J1"; BoeBoW pakeTsl
rnoGansHoi paketkl TP-1; PH H1 ¢
Bitviia Bnokamu ‘T u 0" PH “TpoTtoH” ¢
i Bnokom “AM"; DOEBBOW paKkeTbl
C-204", unu “Carana’); PH “3enut” n
yactu Baoka “A" PH “Oueprus®.
_premn oTpaboTka CTYMEeHel paker-
feneit “Cotos-2", “Awrapa’, “Hman”,
BO".

in1864-1874

Damgned for development of propulsion sys-
tems of heavy launching vehicles. The test station

‘comprises :

- Stand 102 used for cold and hot tests of heavy
launching vehicle stages of up to 1,200 1-f thrust
using propellant components: liquid oxygen, RG-1
{kerosene) and others;

- The DEMPFER experimental installation for

testing flight flow rate lines of launching vehicle

stages with dampers and studying the dynamics
of operating processes in the supply systems of
the liquid-propellant rocket engine;.

- The experimental installations for improve-
ment of heat and mass transfer, pressurization,
atomization processes in launching vehicle tanks
on the model fluids and true propeliant compo-
nents.

On stand 102 there are developed stages of :
the R-7 LV (VOSTDK) with E, |,L booster units;
combat missile R9(8 1 global missile GR-1;
the launching vehic! “with G and D booster
units; PROTON launching vehicle with the DM
booster unit; the combat missile 15A14 (RS-20A
or SATANA); ZENIT | ehicle and a mod-

ule part of A unit of ENERGIA launcher vehicle.

Stand 102 is goin for the develop-
ment of the launching stages: SOYUZ-2,
ANGARA, YAMAL, EDI

195? rr.

. Set of launching
i in 1956-195%

C1eHa UCNBITaTEnsHoN cTaduum MC- I02
Stand of Test Station 102

CryneHs PH "3ennT" Npi NOATOTOBKE NGRBTaHni
Ha cTenae MC-102

ZENIT launcher vehicle stage during testing prepara-
tion at Test Stand 102




m CIIBITATEABHASI CTAHLIMSA NC-104
/ m Test station 104 <7

HHMXHMMALL

T B3 [TITRATITND -
T'"Tr-ur-- 1| sty jidl
f,- MNpegHazHadeHa ana otpaboTky KPL 1 gBuratensHbixX yeTa-

1 i 4 HOBOK (AY), MCNbITaHWi aHEPreT4ecKMX YyCTaHOBOK Ha BbICO-
_FHE L-f l- i |f l | | / f KOKMMNALLMX KOMIMOHEHTaX TONAKWBE.
{Inetl §

! 7 CocTouT 13 WecTu pabodux MecT (CTEHLOR).

1 CteHnbl 4A, 45,4B ofGbeanHeHbl B CTEHAOBLIA KOPNYEC.
: Wcrnonsayiotes ana otpabortku KPI Taroi 0o 257c, nenbiTaHnii
aHepreTuHeckux yctaHosok (3Y) opButankHoro kopabng (OK)
"BypaH”, Mmogyns cTaHunn “Ansha’

Crennst 4E, 4]0 npegHasHadeHsl Ang MenseitaHuil obbenu-
HEHHOR OBurarensHon yeraHoekn (Of1Y) opButansHol
A craHuun “Mup” B pexuMe adanora.

Cteng 44 wcnonb3oBancs AAf WUCMbITAHWA BCAOMO-
rarensHoR cUNoBoii yeTaHoekn (BCY) OK “Bypan”.

Ha cTeHge 4A BeayTCs OFHEBbLIE CTEHAOBbLIE UCNbITaHus Y
cnyxebHoro Moayns ctanumm “Ansda”.

w*

Designed for improvement of liquid propellant rocket engines
and propulsion systems and tests of power plants using higher-
BERGET = boiling propellant components.

Consists of six stands.

Stands 4A, 4B, 4V are joint in one stand bedy. Stands are used
o N for improvement of liquid propellant rocket engines of up 25 t-f
i thrust, tests of power plants of BURAN orbital spaceship, ALPHA
station service module.
Stands 4E and 4D are designed for testing an integrated propul-
sion system of the orbital station MIR in the analogue mode.
Stand 4D was used for a supplementary power plant of BURAN
spaceship.
On stand 4A there are under way firing tests of a propulsion sys-
tem of ALPHA station service module.

Creng 40 MC- 104
Stand 4D 'of Test Station 104

R i o Tt S

OB Bt MC-104 0Ly OK “BypaH"
General view of Test Station 104 Integrated propulsion system of the orbital spaceship
BURAN

WeneiTadus B peskvme ananora OC "Mup” QC "Mup”
Tests of MIR orbital station in the analogue mode Orbital station MIR



w ~ UCITBITATEABHASI CTAHLIMS MC-105

Test station 105
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HHIXHMMAILL

MNpearasHayeHa ana orHeBbiX WChbITaHwia KPL B sep-
THUKANbHOM MONOXKEHWW W ABUraTeNbHbIX YCTAHOBOK KOCMMN-
HYECKMX CTAHLMIA W CNYTHUKOE.

CoctonT 12 3-X CTeHAOB: cTeHaa 5A nna uensitaHuin KPO
Taroid go 250 Tc; creHna 56 ans wenoimanuin KPP, taroir Ao 80
TC, cTeHpa 5B nng ueneitadumia 1Y KA,

OrHeBble MCMbITaHWS Ha cTeHaax MC-105 nposogstes
1959 . Ha komnoHeHTax TM-185, AK-20, kepocuH, a3oTHas K-
CnoTa, rentun, NIoMWHaN, ruapasud, metad (CIIM), skuakuii
KWUCIIOPOA.

Ha crteHpax vcnbiTatensHoW CTaHuMKM MPOLUAK OTPaBoTKy
AKPO 8074 w 8075 PH “Bocrok”, 110513 u 114128 PH
“BeHut”, 110410 komnnekca H113, 114613 no nporpamme
“UHTepkocmoc”, ABuratenu BannMcTMYeckux paker MOPCKOro
Baaupoeanns, PTBM a8 BCNOMOraTensHoi CUI0BOR YCTaHOB-
K1 komnnekca “Bypan”. MNpoeepeHa oTpaboTka ABMraTenbHbIX
YCTaHOBOK O0NrOEPEeMEHHON OpBuTanbHoM cTanumu “Canior”,
KA “®o6oc”, “Cnektp”, “Mapc”, “Badkup”. Bnepseie B Poccum
Havartel ncneliTadug XKPL Ha meTaHe.

Designed for firing tests of liquid propellant rocket engines
in a vertical installation of propulsion systems of space stations
and satellites.

The test station consists of 3 stands: 5A is for testing liquid
rocket engines of up to 250 t-f thrust; 5B is for testing liquid
rocket engines of up to 80 t-f thrust; 5B is for testing propul-
sion systems of space vehicles.

The firing tests on stands of station 105 have been carried
out since 1959 using propellant components: TG-185, nitric
acid-20, kerosene, UDMH, luminal, hydrazine, methane (lique-
fied natural gas), liqud oxigen.

On the stands of the station 105 are developed 8D74 and
8075 LREs of VOSTOK LV, 11D513 and D123 LREs of ZENIT LV,
110410 LRE of H1J13, 11D613 complex as per INTERCOSMOS
program; the engines of sea-based ballistic missiles, the rock-
et shalt turbine engine for an quxiliary power plant of BURAN
complex. The improvement of propulsion systems of the long-
time SALYUT orbital station, the space vehicles: PHOROS,
SPEKTR, MARS, BANKIR is conducted. For the first time in
Russia the tests of liquid rocket engines using methane start-
ed.

CrapT PH "Coioa. daurateny neneirars Crapt PH "Kocmoc”, [lBUratend Menei-
Ha cTenpe MC-105 TaHel Ha cTenae MC-105

g 1959 - 1960 rr. B 1960-1962 rr.

Start of SOYUZ launching vehicle Start of COSMOS launching vehicle
whose engines were tested on test sta- whose engines were tested on test sta-
tion 105 in 1959-1960 tion 105 in 1960-1962

| Hensiratensdsi ctena MC-
105

Test stand 105

Meneimanua agmratens
An-120

DP-120 angine
for testing

Mcneiranus yeranoskun 110513 (2 ctynexs PH “"SeHur”)
HaMcneTarensHom ctexne MC-105

Tests of 11D513 system ( the second stage of ZENIT launching
vehicle on the stand of Test Station 105

- SN - -
TOATOTOBKA K UCTILTAHMAM XKPLL HA METAHOBOM roplo4en
Prepapation of liquid rocket engine on methane fuel for testing



KBKC-106
OHSC-106

Weneimanwa PO-0120 0o §
nporpamme “Peropg” |
Test of RD0120 rocket engine (FE) {
under RECORD program § \/ |

Oeuratens PU-0120 B MOHTEXHO-WUCNBITATENLHOM KOPIYCE
RD0120 RE in the assembly -test building

Tests of liquid rocket engine (LRE) on V2 stand

KPAL KBA-1 Ha B2B
ng tested on V2B stand

HAeneraums »!Hp,uﬁckn_:'n;c Ky
ISR delagation on V2 sta

HocuTensa “SxHeprna”; ;
- CUCTEMbI BHERFOMUTAHKS Ha Base ane
reHepaTopoB ANA KOCMUNeCkoro kopabng ‘Bypa
- Hay4HO-UCCNeNoBaTeNbCkIX YCTaHOBOK (6
HauMeHoBaHWiA) ans oTpaboTku cuctem PH “Sxepris’,
Ha cTenpax Komniexca BoinonHeHs pabotsl and Gupm
CLUA, ®paHumn, Kutas.

B HacTodulee Bpema NpoBoAaTCS UCBITAHWS BOAOPOA-
HOro pasroHHoro 6noka 2[AW12KPBE (paspaborka Kb
“CantoT").

Ha creHgax KOMMNEKca BbINONHEHBI WGMNLITAHWA
MOAENBHON  TPEXKOMMOHEHTHOW  (BOAOPOL-KEPOCKH-
KMCNOPOA) Kamepkl cropadus Asuratens (paspatotka HIMNO
“OHepromalu” - OKMCAUTENEHAA CXema), nonHopasMep-
Horo, 3*-KoMMoHeHTHOro asurarens (paspaborka KBXA -
BOCCTaHOBUTESIbHAA CXema).

3a roapl 0CBOEHWMS XUOKOro BOAOPOOA, ¢ Hadana 60-x roaoe
no HacToslee BpemMs, coadada 1 oTpaboTaHa TEeXHONorns
KPWUOTE€HHBIX UCNBITAHWIA Ha KWAKOM BOOOPOAE, BhINOMHEH
LMK HAY4HO-MCCNEeAoBaTeNbekux paboT no onTuMUsaLumn
KPWOreHHBIX MPOLIECCOB B CTEHO0BbIX CUCTEMAX 1 YCTAHOB-
Kax, OCBOEHA TEXHONOrMA U3MEPEHNI KDUOTEHHBIX B3PLIBa-
GesonacHblx MPOLECCOB, pa3paboTaHbl U BHENPEeHEbl
MPU3HAHHBIE MNEPCNEeKTUBHLIMI B OTPAGAK BhICOKOHAAEK-
Hble CWUCTEMBl  YMPAaBNEHWsl, aBapuiHOW  3alliiThl,
namepeHnid Ha Gase MUKPONPOLECCOPOB, BEICOKOUH(OP-
MATWBHLIX EBbIYMCIUTENLHLIX CETel WU BONOKOHHO-
ONTUHECKX NMHUA CBA3N.

.




KBKC-106

OHSC 106

HHHNHMMALL

Oxygen-hydrogen stand complex 106

Has been serviced since 1967 it was used for testing

- 11D56,11D57 Engines;

- The maiden home hydrogen boost R unit with the 11D56
engine;
- The hydrogen sustainer 11D122 engine of the ENERGIA
LV

= A power system on the basis of electrochemical genera-
tors for the BURAN spaceship;

= Research facilities of more than 100 denominations for
the development of systems of the ENERGIA LV.

On stands of the Complex there are accomplished works
for firms of USA, France, China.

Now the Complex is testing the 2D112KRB hydrogen boost
unit (development of SALYUT design bureau ). On stands of
the Complex are carried out tests of model 3 properllant
‘(hydrogen-kerosene-oxygen) engine combustion chamber
(development of ENERGOMASH design bureau: oxidizing
soheme); a full-scale 8-properllant engine (development of
CHA design bureau: recovery scheme).

For years of mastering liguid hydrogen from the outset of
the sixties until now

- has been designed and developed the cryogenic testing
practice with liquid hydrogen:;

- a series df-re_s_earch works on the optimization of cryo-
genic processes in stand systems and facilities is executed;

- the measuring technigue of cryogenic explosion-proof
processes is mastered:

- there are designed and introduced the high-reliable con-
trol, emergency protection and measurement systems on
the basis of microptocessors, high-information computer
networks and optie-fiber communications reognized as the
longrange ones in branch.

KPLL 1157, WeriumatiHa KBKC-106

11457 LRE s tested on OHSC 106

1% ]_ 1
an. i i — | 1L Aol | ) | Wiy
FPazrodxsii Gnok 12KPE B MOOEPHUAMPOBaHHOM cTeHne B3
Boost unit 12 KRB is on the modemized stand V3

-..
B
)
=
z
By
=

Crenp B3
Stand V3

. — e

'_Hc:m!qg: MCABITAHNE PEKETHOTD DEMIATENS
Night tests of the rocket engine




Experimental base for reseacch of working processes in LREs and HREs

SKCHEPUMEHTAABHAST BA3A AASI ICCAEAOBAHMSI ‘
PABOYMX ITPOLIECCOB B JKPA, M ITIBPA

><7

HHHEHMMALL

Hay4Ho-uccnenoBaTensckmii oToen
HWO-512 EBLINONHAET uCccnenosaHus
npoLeccos cMeceotpasosanus, rope-
HWs 1 TennooBMEHa B Kamepax cropa-
Hust JKPO, 1 TTIBPHO. 3kcnepumMerTans-
Haa Gasa MoO3BOASET NPoOBOAMTL

WCMbITaHWA MOAENLHLIX Kamep cropa-
HWsA JKPO u MBPL v Bkaovaer B ceba
orHesble cteHabl 41418, 101588 u
IKCMNEepPUMEHTANEBHLIE YCTAHOBKKM Ong
MOJENMPOBAHWA NPOLECCOB cMeceot-
Pa30BaAHWS U FOPEHKS.

OCHOBHBIE XapakTEpPUCTUKK

Tun cTeHpa
Pacxop Tonnuea, paGoyero rasa, kr/c
TemnepaTtypa paboyero rasa, K

Yucno Maxa Ha Bxode B kaMmepy cropaHus
KoMnoHeHTsl TONNKUBAa

01418 101588
Ho 1 o 2,5
Jo 3500 o 2000
0o 3
KepocuH, METaH, KepocuH, meTaH, Bo-

BOAODOO, KMENOROL,

ACpOQ, 3TaHON, BO3-
Ayx, KMcnopoa

BF]pOKaMEDa ON8 MOASNUPOBaHWE NPOUSCCOR PACNBINEHWA

Vacuum chamber for simulation of atomization processes

stion chambers of lignid

hyper-s ramjet
3 experimental base of
mits testing model cham-

bers of the lianid rocet engines and
hypersonic ramjet engines ti be carried
out and comprises firing test stands
D1418, D0O1588 and experimental sim-
ulators of mixing and combustion
Processes.

SKCMEPUMEHTANEHAN KaMeRa cropadind AKP ¢ TpaHCIMPALMOHHEIM
OxXnaxASHHEM

Experimental combustion chamber of LRE with transpiration cooling

MAIN CHARACTERISTICS
Type of stand
Fuel flow rate(working gas),kg/s

Temperature of working gas, K
Combustion chamber entry Mach number

Propellant components

Di1418 D01588

upto 1 upto 2.5

up to 3,500 up to 2,000
upto3

kerosene, methane, kerosena,  methane,

hydrogen, oxygen hydrogen, ethanol, air, |
oxygen

r{)[JEHH('? METaHa B CBEDX3IBYKOBOM NOTOKE
Burning of methane in the supersonic flow
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UCTILITATEABHASI

Test station 526

MpeaHa3HadeHa ona UenbiTannia
KWOKOCTHBIX DPAKEeTHbIX ABUrate-
neil manon Tarw, OY KA, wccne-
00BaHus NPOLECcCOB B YCNOBUAX,
MUMWTUPYIOWKMX KOCMKWYeckne, B
coctae  WC-526 sxogat TpM
cTeHaa:

- CTEH[, PEeaKTWUBHLIX CUCTEM
ynpaenexus (KBY-1000);

- orHeBoi ctenn BKY-64000;

- cTeHs BKY-3M.

OrHesoit  creHpn  KBY-1000
WCNONbL3yeTca ONA 3KCNepuMeH-
TanbHOW OTPaboTKU KOCMWUYECKNX
n peakTusHblix [1Y, peakTMBHbIX
CUCTEM YNPABNEHWA HA XUOKOM
TONAWBE, a TAKXKEe WMCCNenoBaHWA
B3aMMOAENCTBUA (DaKENbHEIX W
ApeHaxHbIX BbIDPOCOB C KOHCTPYK-

umen KA. Ha cteHde npos
otpabotka AY 17415, 17,
op6uTanLHOro Kopatns

OrHeson creHg B

MPOLUECCOB  BKMIOYEHUA
BbikmoYeHns KPL manon Tarv 1
APEHAKHBIX cUcTEM Ha
BBICOKOKUMALLMX PAKETHBIX TOMAW=
Bax. Ha creHpge nposoaunac 5.2

“Berepa” u opbutansHbix cTa
“Canior-6, “Cantor-7".
Ha credgax WGC-526
pyeTtcs mposegeHue
MCCenoBaTensekux pabo:
foeas 0TpaboTka Mepcrexs
ANeKTPOPAKETHbIX ABUraTenei

OCHOBHEIE XaAPAKTEPUCTIKI

Tun cTeHna

Obvem Tepmobapokameps!, m?

Tara pewrateneit, H

Pexum BKNIOUYEHWS OBMraTens
Bakyym, Topp

Temnepartypa KpMoreHHbIX Hacoco., K
KomnoHeHTsl Tonnmea

KBY-1001 BKY-64000

2x100 3

Mo 6000 Oo 220

HenpepsisHsii, MMiynscHei, QO paHUYEHHLIR
[0 0,000001 o 0,0000001

Ho 63 Do 63

Kuenopon, yrnesonopoaos  HOMOAT

Designed for testing liquid rocket
engines of a low thrust, propulsion
systems of space vehicles,
research of processes under simu-
lated space environment. The test
station includes:

- stand for the reaction control
systems (RCS,KVG-100G);

- VKU-64000 firing test stand;

- VKU-3M firing stand.

RCS stand KVG-100G is used for
the experimental refinement of
space and jet engine installations,
reaction control systems on liquid
fuel as well as for the study of
interactions of spray and drainage
discharges with a space vehicole
structure. Here there were
debugged the 17D15,17D16

engine installations for the B
orbital spaceship. !
VKU-64000 stand is designed for
researches and developmer
under high vacuum condition
ignition and cut-off pmceése‘s_
low-thrust liquid rocket engines
and drainage systems on hig
temperature rocket propellants.
The stand was used for develop-
ment of the engine installations of
space vehicles: LUNA, MARS,
VENERA and SALYUT-6, SALYUT-7
orbital stations.
On stands of the test station 52
there are going to be carried out
research works and stand develop-
ment of promising electric rocket

MAIN CHARACTERISTICS

Type of stand

Volume of thermal vacuum chamber,n®
Thrust of engines, N

Operating mode of engines

Vacuum, Torr

Temperature of cryopumps, K
Propellant components

engines.
RCS KVU-100G VKU-64000
2x100 3
up to 6,000 up ta 200
CONtNUGUS, pulse, restricted
up to 0.000001 up to 0.0000001 *‘
up to 63 up e 63 .‘i
nEygen, carbon UDMH, AT .:_'
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lest station 618
HHMXMMMAI

' 9‘ A | MUCTIBITATEABHAS CTAHLIMS MC-618

F——— lpenHassayeHa ana npesnoneTHon TennoBakyyMHOM

- oTpaboTKN KOCMWYECKMX annapatoR W WMX 3AEMEeHTOB B

P YCNOBUAX, UMWTUPYIOWMX Kocmuuyeckue. B cocras MC-618

. : —— " BXOOMUT TennoeakyymHas kamepa BK 600/300, nossonsiolan

WCNbIThiBATE WM3OeNMA BbicOTOW 8m, Auamerpom 3m (c
BLICTYNALWMMM YacTamMK a0 5,5 m).

Kamepa BKB00/300 ocHalleHa nmuraTopamu, BOCHPOU3BO-
OALMMU OCHOBHbIE (hakTopbl KOCMWYECKOr0 NPOCTPaHCTRa:

- MMWUTATOPOM CONHEYHOrO W3NYY4EeHWA C WHTEHCWBHOCTLIO
notoka 0,5...2,7 kBT/m?;

- UMUTATOPOM WMHPPAKPACHOro WM3NYYEHWA C WHTEHCUB-
HocTeio notoka 0...1,8 kBt/m?;

- UIMMTATOPOM “XONOAHOMO N YePHOro” KOCMOca ¢ Temnepary-
poi skpaHos 90K W pagnauroHHLIMK XapPakTePUCTUKaMMN
£<0,9, As<0,9;

- cucTemMoii BeamacnsHol hopeakyyMHOR OTKaYKM M BbICOKO-
BaKyyMHbIMW CTYNEHAMW OTKa4KW A7 CO30aHUA KOCMUYECKO-
ro Bakyyma (nasneduwe go 10° mm pr. oT.).

Bpauwedvne nsgenns secom o 16 T no 3agaHHON nNpo-
rpavmme 00eCNeyMBaETCH ¢ NOMOLLLIO QMOPHO-MOBOPOTHOrO
“crTona”.

C 1968r. npoeegeHo 131 TennoBakyyMHOe WCNbITaHue 86
KOCMWYECKWUX annapaTtos, B TOM Y1che:

- KOCMMWYeckux cTaHuuin “JlyHa® ¢ moaynamu “NyHoxon" M
rPYHTO3a60pHbIM YCTPDONCTBOM

- nunoTupyemoro KA "Colos”, 61okos opbuTansHOM cTaHumm
“Caniot™ 1 “Mup”, TpaHcnopTHoro kopabna “Mporpecc”;

- METEoPONorMieckx cnyTHKoBs “Meteop”, “SnexkTpo”;

- C MYTHWKOB cBA3n “MonHus”, “TopuaoHt”, “Terzep” , “Aman’;
- CMYTHWKOB TENEBU3NOHHOIO BELLAHWA “Skpan”;

- CMYTHUKOB WM3YYeHWs NOBEepXHOCTW 3emnu “HAHtaps”,
“Cunyat”, “LlnpkoH”, “KynoH;

- acTpOPU3INHECKOr0 MOAYAR ONS HayvHbIX Mccne-

Kamepa a8 TennosakyyMHLIX MCNLITaHWRA KA BKE00/300 LOBAHWIA;
Chamber VK600/300 for thermovacuum testing Space Vehicle :

- MEXNJaHeTHbX ctaHuwiA “Mapc”, “Bexepa”,
“Bera", "@oboc”;

- CTEIKOBO4YHOro moayns “Cosa-Anonnod’;

- cKachaHapoB KOCcMOHABTOR “Opnan”, “Kpevet”:

- cucTemsl aHepronuTadus OK “Bypax’”;

-AAEPHbIX SHEPreTHECKUX YCTAHOROK Paan4Hbix KA;
- pasroHHoro 6noka “bBpus-M".
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Test station 618 o<

HHMXAMMALL

Designed for the preflight thermovacuum development of
space vehicles and their units under simulated space envi-
ronment. It concludes the BK 600/300 thermovacuum cham-
ber permitting to test articles of 8m high and 3m in diameter
(with protuberances of up to 5.5m).

The chamber is equipped with systems of

simulation of space

conditions:

- solar radiation with intensity of 0.5...2.7 kW/m?

- IR radiation with intensity of
0...1.8 kW/m?;

- “cold” and “black” space with
temperature of creens of 90K and
radiation characteristics

£< 0.9 As< 0.9;

- with system of oil-free forevacuum
pumping and high-vacum pumping stages
for the generation of space vacuum (presure of
up to 10° mm Hg).

Rotation of the article of up to 16t weight under
the given program is provided

with help of the sup port-rotation table.

Since 1968 there have been car ried out 131 ther-
.' movacuum tests of 86 space vehicles
including:

- LUNA space stations with LUNOKHOD
modules and a ground-catching device;
-the manned SOYUZ space vehicle, units of
SALYUT and MIR orbital stations and the
PROGRESS transport spaceship;

- meteorological METEOR and ELECTRO satellites;
- MOLNIYA, GORIZONT, GAYSER,YAMAL, communica-
tion satellites;

- EKRAN television broadcasting satelites;

- eart surface study satellites: YANTAR, SILUET,
TSIRKON, KUPON;

-an astrophysics module for scientific researches;
. -MARS, VENERA, VEGA, PHOBOS interplane-
y tary stations;
5 - SOYUZ-APOLLO docking module;

=3 - ORLAN, KRECHET spaceman suits;
- a power system of BURAN orbital
N spaceship;
N N - nuclear power plants of different
~ space vehicles; : .-
~ "~ _ BRIZ-M boost unit. KA “HAnan-100"8 MENLITATENLHOM KOPMYCE

Space Vehicle YAMAL-100 at the testing building

“Nyna
with the ground-catching




B nepwon ¢ 1974 no 1985 r. coapa-
Ha kpynHelwas B EBpone kamepa
BEPTUKaNbBHbIX WchbITauuin (KBWU),
obumm obvemom 8600m°, npepHas-
Ha4yeHHaa ansg npoBeaeHns Tenso-
BAKYYMHBIX WCMLITAHWA C TONHOW

: EMJIOBbIX YCNOBUIA (DYHK-
UMOHUPOBAHWA B KOCMWHECKOM
NpOCTPaHcTBe bpyl’!HOI"lDﬂDHTHbD
OCMWNHECKMKsE atee. KBl o6ec-
hiCC‘KOKaHB EeHHLIE™YC-
nbiTaHuin Ana KA L BEEeMuE0

3 m«amerpom oo Mm@
L i’M

B KBW B 1985 . yecneLu
MCNbITAHKMA cTaHuumn “Mup
TUPYIOLWENCH No HACTOA
PH3ENAKA C XBOCTOBOMN Ye
W [p. aneMeHTos kopabn
Takxke paga KA obopoHHO!
HISA.

B cocras KBW sxons

OfHEUHOrO W finaHeTH

During the period of 19
has been built the largeqt in
chamber of 8,600m’
designed for vertical thermovacuum
tests of large scalespace
with the full space simulati
station provides high-perfor
test conditions of space vehicles ¢
up to 100t in weight, up to 7r
diameter and up to 27m high.

In 1965 were successfully te
the MIR station being operated u

now, an aft fuselage and other ele-

ments of BURAN spaceship as well as

a series of defense purpose space

vehicles.

The parts of the chamber are: sim-
ulators of solar and planetary radia-
tions; and a simulator of “cold" and

S

HIHEHMMALL

HIWA, UMKUTATOP “XonoaHoro e ‘yep-
HOro” kocmMoca, MMUTaTop KOEMIYeEs
Koro Bakyyma c Desmacnahon cuc==
TEMON OTKAYKW, ONopHONoOBOPOTHOE
YCTROWCTBO, oBecnewiBaioLL :
Taumio nonera KOCMUYECK .
napaToe no opbuTam 3emnu 1 ,npyrl-
nnader. AnurensHocTb Henpepbis-
HOFO UMKE WCNbITaHWA cocTapAer
25 cyTand iy

KameREioe
BaHH bl

aleHa aeT@MaTnaMpa
cTemMa cbopa,
aHagsWiza peay

geviamepeHun i
BNAIOLLNIA,

Konuyec
MeTpoe no

The duration of a continuous tes
cycle amounts to 25 days.
- chamber is equipped wit
ted systems of tnals

controi measu g and

complexes Suppo

‘automated modk
Quantity of me




VHUBEPCAABHBIM KOMITAEKC CTEHA-CTAPT

xocmoapom “Baiikonyp”
UINIVERSAL STAND and LAUNCH COMPLEX (UCLC)

Baikonur Space Port

l

HHHXHMMALL

lpegHasHaden ana Hasem-
HOW OTPaboOTKKM KW 3anycka
paker Taroin po 4500 Te.
CreHn no3songser NpoBoanThL
“XonoaHsble” 1 OrHeBbIe WUCNb-
TAHUA pakKeTHblix BNokKoB W
NEPCHeKTUBHBLIX  ABUraTe/b-
HbIX YCTAHOBOK Ha  XWAKWUX
KOMAOHEHTAX KWUCNOPOL, BO-
[0POa, KEPOCKH.

Cucrembl sanpaggn YKCC
O3BONAIOT NONYHATL W 3a-
npaenate bakn PH kak nepe-
OXNAKACHHBIMW, TAK W KUNs-
M KoMmnoHentTamu.  Cuc-
TeMa OXNAXKOEHNS CTAPTOBLIX
1 NYCKOBLIX YCTPOWCTB BO
BPEMSI OrHEBBLIX CTEHO0BLIX
UcnbiITaHui oBecnevnsaer rno-
Dady Boasl ¢ pacxopom 20 T/c B
TeueHve 600 cexkyH.

OBHLEMBI XPAHWUWLL, KNOKWUX
KOMMOHEHTOB KOMMeKca co-
cragnsior: 45001 kucnopopa,
360 1 BOpopoaa, 35001 asora,
10007 kepocuHa. [locraska
KUOKMX KMCNopoaa v asorta
ocylecranserca ¢ cober-
BEHHOrO KMCNOPOAHO-a30THo-
O 3aBofa, PacrnonoXxeHHoro
Ha KOCMOAPOME WM MMEIDLLEro
NPOU3BOAUTENBHOCTL A0 200 T
KOMMOHEHTOB B CYTKW.

Ha YKCC buinv npoBeneHh:
creHpoBas orpaboTka KWcno-
POAHO-BOAOPOAHOIO paker-
Horo ©Gnoka PH “Oxeprusa”
Taroi 600 Tc,0Tpaborka “‘na-

kera” n akcnepumMeHTansbHbIN
aanyck PH “Ouepruga” c KA
“Momoc”. Komnnekc mMoxer
BbLITh NPUMEHEH [ONA CTEeH-
DOBOI 0TpaBoTKKU W 3anyckos
PH “3enut”, nepcnekTuBHbIX
PH “Bueprua-M", “Cogpy-
xecTro”, “AHrapa-M”", a Takxe
ana veneitaduia Y n paker-
HbIX OMOKOB aTUX HOCUTENEeWn
6e3 orpaHuyeHun no pnau-
TENLHOCTW 3anycka U maccam
3anpasisiemMbiX KOMNOHEHTOB.

YHuBepcansH biif KOMMNEKE CTEHO-CTapT

Universal Stand and Launch Complex (USLC)

PH “SHeprma’ Ha Moaroroska PH “3ueprus” k crapty Ha YKCC 3

ENERGIA LV on Preparation of ENERGIA LV for start on USEG

per second flow rate Within
- 600 seconds.

., Storage volumec of liguid
amponents at USLC make up:

Liguid

are sup-

own oxygen-

> ed on the
pace port and having olitput
p to 200 t componenti per

USLC there were €on-
stand developmefit of

O xygen-hydrog racket
of ENERGIA LV of 609 t-f

skage” development
and the erimental start of
ENERGIA LV with the POLE
space vehicle. USLC can be
used for the stand develop-
ment and starts of ZENIT LVs,
promising LVs: ENERGIA-M,
SODRUGESTVO,ANGARA-M as
well as for testing engine
i llations and rocket units of
these carriers unrestricted on
starting duration and masses
of charged propellants.
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Cryogenical works

HMMXHMMAL

HUMXUMMALL - kpynHedwuih npo-
M3BOOUTENb KPUOrEHHbLIX MPOAYKTOE B
Poccuu.

Ona obecnevyeHuss CTEHAOBOWM Or-
HEBOW OTPaboTKK pakeTHeIX ABUrare-
Nel 1 TennoBakyyMHbIX UenbiTaHmia KA
KPWOreHHbIMKM KOMMOHEHTaMM W Cxa-
ThivMu rasamm B HUMXMMMALL ¢ 1951
roga ycnewHo aKcnnyaTkMpyeTca Kuc-
NIOPOAHO-a30THOE NPOU3BOACTBO MOLL-
HOCTeO go 18000 T/rog,.

B 1980 roaoy BEEOEHO B 3Kcnayarta-
LMI0 MPOW3BOACTBO XWAKUX KWUCAO-
poga v a3oTa NPoM3BOANTENbHOCTHIO
no 50000 t/rom, oOcHalweHHoe HOo-
Belilunm KpuoreHHbim obopyaosa-
Huem. [MpoussBogcTso obecneqnno
KPWMOTEHHLIMW  KOMMOHEHTaMK  MCMbl-
TaHWwe opBuTansHOW cTaHupuu “Mup”,
kopabna “BypaH” B KpynHellein B
Eepone TennoBakyymHoW kamepe KBW
8600,a Takxke oTpaboTky PH “OHepruga”
Ha YHWBEPGANbHOM KOMMIEKce CTeHA-
cTapT Ha kocmoapome bankoHyp.

Co3spaHHoe B 1965 romy nepsoe
NPOMBILLINEHHOE NPOW3BOACTBO KWA-
KOro BOOOpPONa (B HACTOsILLEE Bpems

KWcnopooHo-asoTHLIA 3asof Ha Baﬁ.KOHype
Oxygen-nitrogen production works at BAIKONUR

- r 1)

KomnpeccopHasn BOLOPOAHAs YCTaHoBKa
Compressor-hydrogen facility NIICHIMMASH is a largest producer of
3 cryogenic products in Russia

For support of the stand firing develop-
ment of rocket engines and ther-
movacum testing space vehicles by
cryogenic propellant components and
pressure gases at NIICHIMMASH since
1951 successfully there has been used
an oxygen-nitrogen works of up to
18,000t per year capacity.

In 1980 was put into service the liquid
oxygen and liquid nitrogen works of up
to 50,000t per year output which is
equipped with the latest cryogenic
equipment. The works has supplied
cryogenic propellant components for
testing the MIR orbital station, the
BURAN spaceship_in the largest in
acuum KBW 8600

'BOROpOAHOe NPOUSEOACTED
Hydrogen production works

KomnpeccopHLli 3ai.
Compressor room

enyHCTBeHHoe B Poccun) MOLLHOCTLIO
no 900 1/rog pewmno npobaemMy orHe-
BbIX UCNbLITAHWIA BOOOPOOHEIX DAKETHBIX
nguratener B HAMXUMMALLL, a Takke
obecneynno nOCTasky BOOOPOAA Ha
kocMmonpom BarkoHyp ons 0TpaboTky
1 3anycka PH "OHepruna” ¢ YKCC.

Ha kocmogpome BaikoHyp KONNek-
TWUB COTPYOHWKOB WHCTWTYTA 3KCnaya-
TUPYET KWCNOPOOHO-a30THbBINM 3aBOf,
(KA3) mowHocTelo Ao S0000T/rog,
oBecneynBas nycku PakeT-HOCUTENEen
“MpoTox”,“Cowz”, “3enut” 1 ap.

BONLIWWHCTBO TOMOBHbLIX OTEYecT-
BEHHbIX 00Pa3U0E KPWOrEHHOKW BaKyyM-
HOW TEexXHWKW, paspaboTaHHbix Beay-
WM opradusaumsgmn “KproreHmau”,
‘“Tenuiimaw”, “Ypankpuomaw®, B
HUNMXMMMALL npoln onsITHYKO OT-
paboTky 1M BelNY [OBEOEHb! 00 NMPOeKT-
HbIX MapameTpoB.

KpUOreHHsLIle Mpow3BoOCcTBa WMHCTW-
TyTa CNOCOBHLI OBECneynTL KPUOKOM-
noHeHTamu oTpaboTky PakeTHO-KO-
cMuyeckoir TexHuky 8 HUUXMMMALL w1
3anyck pakeT Ha kocMmoapomax banko-
HYp w1 Mneceuk.

the solution to problems of hot testing
hydrogen-burning rocket engines at
NIICHIMMASH, as well as of hydrogen
delivers to BAIKONUR space port for
the development and start of the
ENERGIA LV from USLC.

A team of NIICHIMMASH personnel is
servicing the oxygen-nitrogen works of
up to 90,000 t per year capacity assur-
ing starts of launching vehicles: PRO-
TON,SOYUZ,ZENIT and others.

Most of the main home specimens of a
cryogenic vacuum technology designed
by leading institutions: KRIOGENMASH,
GELIYMASH, URALKRIOMASH have
passed the exploratory development
and been brought up to design param-
eters.

The cryogenic works of the INSTITUTE
are capable of supplying the cryogenic
fuel for development of the space-
rocket engineering at NICHIMMASH
and for the start of rockets on
BAIKONUR and PLESETSK space ports.
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HHMXMAMALL

B 1989-1997 rr. Ha npeanpusaTum
CO30aHsl NPOM3BOACTEA MO BLINYC-
KY rpanaHCKoM NpoayKLmm:

- WrofbHLIX 3aroTOBOK K Mram
O04 LWNPULEE OOHOPA30BOro Nofk-
30BaHws, o0bbem Bbinycka - 600
MJIH. LUT. B FOA;

- WM MHOFOKPATHOrO MpUMEeHe-
HUA, 06beM Bhinycka - 30 MaH. WT.
B FOA;

- TPYBYATLIX INEKTPUYECKUX Ha-
rpesatenein (TOH) mMolWHOCTLIO OT
0,5 po 5 kB1, o6bem Beinycka - 60
TBIC. MOrOHHLIX METPOB B Fof.

OCBOEH BLINYCK 3KCTPAKTE XBOWA-
HOro HatypansHoro, obsemom 5000

In 1989-97 there are created
works on issue of civil commodity :

-needle bars for expendable
syringes of 600 M ps per annum

output volume;

-needles reusable of 30M ps per
annum production volume;

-tubular electrical heaters of
60,000 meter runs per annum pro-
duction volume by 0.5 5 kW power.

The issue of an extract conifer-
ous natural of 5,000 | per one year

NUTPOB B FOf, WHranatopos ObiTo-
BblX MOPTATUBHLIX METANNUYECKIMX
“Butok”- 20 ThiC. WIT. B rog, KNeToK
Tuna “Bapan” - 400 wTt. B rog,
Tepmononsecok TMP ang koHTpons
TeMrepaTtypkl 3epHa B cuiocax -
1000 wr. B rog. OcsoeHa
MeTannusaums NofMMEPHbIX py-
NOHHBIX  MaTepuanos (nascad,
noavamun) B TEPMOBAKYYMHOM
kamepe. MeTannuzauma  ocy-
wecteadeTcd cnocobom marHe-
TPOHHOIO HanbiNeHWs anioMuHNE,
HEpXKABEIOWEN CcTanu, HUTpuoa
TUTaHa.

is mastered as well as of VITOK
inhalers household portative metal-
lic ( 20,000 ps per year), of VARAN
cages ( 400 ps per year), TPR ther-
mosuspensions for the temperature
control of corn in silos (1,000 ps per
year). Metal coating of polymer roll
materials (lavsan, polyamide) is
organized in a thermovacuum

chamber. Metallizing is made by
magnetron deposition of aluminum,
stainless steel, titanium nitride.

WronsHoe Npor3BoacTes

Meedle production works

YuacTok Hanagkw ACKT
Adjusting site of the aulomated temperature control system (ATCS)

POIA TEMNEPATYDE 3EPHA B 3nesa-
TOREX W SEpHOXpaHMNMLLLEY (ACKT)
Com ATCS in elevators and granaries

Y4acTOK M3rOTOBASHKA TEPMONGABECOK
Production site of thermosuspensions

AUTIIIOM

BCEPOCCHICKHI
BbICTABOYHBLA
HEHTP

Harpaxdarm

: KTPOHAIPERATEBHbIX ONIEMEHTOR
o-thermal elements '




MNovostroyka settlement

HHHXHMMALLL

Breag e n.HoeocTpoika
Entry of settlement NOVOSTROIKA

Mnowans umenn Myxosa
Pukhov Square

Mocenok HoeocTpoiika Ceprieso-Nocas-
ckoro palioHa MockoBCKOW o6nacTv ocHO-
BaH B 1948 rogy no peweHwio [pa-
BuTEnbeTBa CCCP.

Pacnonoxer B 17 kv ot r. Ceprueea lMo-
capa.

B 1950 roay anmMuHWCTPaTWBHO Bbin
BK/IIO4eH B cocTas KpacHosasonckoro
ropucnonkoma, OH cTpowuncd camo-
CTOATENIbHO € PAa3BUTWEM WCMLITATENEHON
Bassl HAMXUMMALLL

B HacTosllee BpeMs HaceneHve nocenka
cocTaBnsaer 17 Teic. Yenoeek. Cpeay Hux oe-
T AOLWKONBHOMO W LUIKONBLHOTO BO3pacra -
5.5TeIC. YenoBeK. Ha npeanpuaTum

HUMXMMMALL  paGotaer okono 3600
vyenosek. B Apyrux opraHmaaumsx nocenka i
panoHa pabotaer Gonee 4000 qen. Xunoi
doHA nocenka coctaender 95 pgomos
PasHol 3TaXHOCTH, CO BCEMW KOMMYHaIb-
HbiMM yaobeTeam. OBLUas nnowans Kunbix
A0MOB - 276700 KB.M, KOONEPATUBHLIX -
6620 kB.M, 0BLEXNTIIA - 9200 KB.M.

B nocenke wmetoTcs 3 wkonkl, 7 A0-
LIKONBbHBLIX yYpexaeHuin, [om KynsTypbl,
nnasaTtentHeli Gacceiid, cTaguoH, 03fo-
POBUTENBHLIA  narepb,  MencaHyacTh,
anteka, OGubnuoTeka, npodunakropui,
BaHa, 8 MaraswHoOB, MUAUUWE, NoXapHas

HACTh.
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Novostroyka setlment

. HOBOCTPOMKA

HMMEMMAMATL

The settlement near Sergiev Posad (17
km distance) of Moscow region is set up in
1948 by the USSR dovernment decision.

In 1950 the settlement was administra-
tively in cluded in a structure of KRAS-
NOZAVODSK city executive committee.

Now the population of NOVOSTROIKA
makes up 17,000 people. Among them
children of preschool and school age are
5,500. About 3,600 people are engaged at
NIICHIMMASH. More than 4,000 people
are working in other structures of the settle-
ment. The residential accommodation of

Narept oTapxa
Holiday Camp

the settlement makes up 95 houses differ-
ently storeyed with all public conveniences.
The common area of residential houses is
276,700 sg.m., as for cooperative houses
is 6,620 sg.m. and the one of hostels is
9,200 sg.m.

At the settlement there are available: 3
schools, 7 institutions under school aged,
Palace of Culture, swimming pool, stadium,
sanitation camp, medical assistance, drug-
store, library, guest house, bath-house, 8
shops, militia service, fire-department.

B AK "Kocmoe®

TexHUKYmM
Technical schoaol

Hom kynetypel “Kocmoc"
Palace of Culture COSMOS

At Palace of .Ql,gi%fﬁ.q%s MOS
.1-‘ "




.1, &= POCCMACKOE
nocnnu:cxo:

ITOAYBEKOBOWM OIIBIT
MUCIIBITAHUM
PAKETHO- ;
KOCMMYECKOM .' <
TEXHUKMA '

SApocaaseritn

BOK3AA
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Main Activities

development testing of liquid rocket engines, propulsion systems
and their components burning cryogenic and high boiling propel-
lants, at altitude conditions;

spacecraft therma)‘(gacuum testing under simulated space condi-
tions;

ground development tests and flight tests of space shuttle trans-
portation systems;

research work related to problems of spacecraft and rockets devel-
opment testing;

improvement of ground test facilities, scientific and methodological
support for testing,evaluation of qualityand sufficiencyof spacecraft
and rockets development programs.

Test Facilities

Facility for testing sustainer and final launcher stages with liquid
propellant engines. Maximum stage dimensions: height: 40 m,diam-

eter: 9 m. Engine thrust: 1.18-107 N).

A complex of facilities for test firing of oxygen/hydrogen liquid pro-
pellant rocket engines,propulsion systems and their units. Maximum

engine thrust: 2:10° N, propulsion system thrust: up to 5:10° N

Vacuum chambers for firing space liquid propellan%rusters and
propulsion systems. Engine thrust: from 1.0 to 6.0-10° N, pressures:

down to 1:10° torr,background temperature: 63 - 73 K, number of
starts is tens of thousands,vacuum chamber continuous operation:
up to 9 months. e

Universal Test/Launch Facility (Baikonur cosmodrome). Maximum

thrust of the launcher that can be tested at this facilityis 3.7-10" N
total propellant flow rate is 10860 kg/s.

Facilities for testing ramjets. Mass flow of generator gas,containing
21% oxygen is 100 kg/s,pressure 1.2:10° Pa,temperature 2000 K.

Space chambers for thermal vacuum testing of spacecraft including
large ones (satellites, orbital stations etc.). General dimensions of

the chambers: 8300 and 900 m3, vacuum: 1:10°* torr, background
temperature: 77-100 K, light intensity: 3 kW/m?.

Stage separation test facility. Maximum stage dimensions: height:
30 m, diameter: 8 m, weight: 100 t. The facility is equipped with
acceleratlon and zero gravity simulation systems.

Facilities for fuel cell testing. Propellants: high purity oxygen and
hydrogen. Power consumption simulation system has a capacity of
40 kW with acurrent load of 1800 A.

Facility for testing thermal protection materials. A gas generator
operating on liquid oxygen and hydrogen is used as asource of
environmentally safe gas flows with atemperature 3,600 K and a
pressure 5 MPais

Facility for testing equipment, control and diagnostic instrumenta-
tion of pipelines for wide fractions of light hydrocarbons. An annu-
lar pipeline has adiameter of 0.426 m and alength of 1000 m.

The largest in Russia plant producing compressed and liquefied
gases (hydrogen,oxygen) for rocketryand industry.

Non-Space Related Activities

NIICHIMMASH produces unbreakable personal inhalers, syringe
needles, finger scarificators; metallized film, tube heaters; natural
spruce products: wax, extract, ether oils, balsamic and chlorophyll-
carotene pastes; liquid oxygen, hydrogen, nitrogen, argon. Results
achieved on conversion programs in environmental protection,water
and gas purification,wastes disposition,suppression of rocket engine
testing noise and others are implemented in machinery engineering,
metallurgy, medical and chemical industries.

Russia, 141300, Sergiev Posad, Moscow Region, NIICHIMMASH
Fax: (095) 251-72-10, (09654) 6-76-98
Tel. (095) 742-01-23, 584-56-18, (09654) 6-33-21
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Poccusa, 141300, Mockosckas obn.,r.Ceprues lNocaa, HUMXUMMALLI
Fax: (095) 251-72-10, (09654) 6-76-98
Tel.: (095) 742-01-23, (09654) 6-33-21
E-mail: chimmash@divo.ru




